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Abstract 
As public land management agencies develop, the amount of knowledge they have about 
the land increases. This increase creates a web of knowledge that is accessed in different ways by 
individuals and groups. Although compiling institutional knowledge in a coherent manner can 
increase efficiency and enable coordinated restoration efforts, land managers can be wary of 
sharing knowledge organization widely and might even refrain from disseminating documents 
and other resources they develop. In this study, a conceptual framework is developed to 
understand the relationship between risk and knowledge sharing in ecological restoration. I 
applied a mixed method approach including nine in-person interviews and a survey that 
employed an experimental design. The survey was distributed to the professional staff (N = 51) 
of the Forest Preserves of Cook County. Results indicated that risk significantly affected a model 
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With increasing environmental stressors, the need for ecological restoration is increasing 
(Aronson, Milton & Blignaut 2007). However, ecological restoration is complex and requires 
consultation from a variety of expert groups. The need for different forms of expertise requires a 
system of knowledge sharing within public land management agencies organizations. While 
knowledge sharing seems like a simple act of sharing information, its execution within an 
organizational context can be complex. To alleviate the complexity of knowledge sharing, public 
land management agencies have begun implementing organization-wide database systems to 
facilitate access to knowledge. These databases act as digital libraries that store ecological 
knowledge with the goal of being accessible while at the same time secure. Concerns that can 
arise in building an organizational database are related to misuse of knowledge, failure to 
account for security issues, and a poorly setup technological system (Riege 2005). With such 
concerns, staff members may be reluctant to share knowledge, and less willing to contribute their 
own reports to share with others as part of an organization-wide database. An effective 
organization-wide database system needs to anticipate factors that influence an individual's 
willingness to knowledge share. 
The purpose of my research is to develop a conceptual framework to examine intra-
organizational knowledge sharing during ecological restoration within a public land management 
agency. Specifically, the objectives are as follows: (1) understand the influence that ecological 
risk has on individual perceived risk, trust, and willingness to knowledge share; (2) assess the 
applicability of the knowledge sharing framework for the Forest Preserves of Cook County 
(FPCC). In the literature review, I move through the history of conservation practices in the 




United States, the basic phases of landscape restoration, and finally the roles that trust and 
willingness to knowledge share have in organizational processes related to ecological restoration. 
  




2. Literature Review 
2.1 Conservation Frameworks 
Since the late 1800s, four main frameworks have guided landscape conservation. They 
are referred to in this thesis as preservation, wise-use, middle ground, and restoration 
frameworks. As a land management framework, preservation has a history of being explained 
with concepts related to intrinsic and spiritual values about nature. Preservation is often coupled 
with an aesthetic for pristine or wilderness landscapes. The second land management framework 
of wise-use is explained by efficient use of natural resources in a way that allows for sustained 
long-term benefits. A middle ground framework realizes some landscapes need to be preserved 
while other places need to be responsibly utilized for the betterment of man. Finally, restoration 
centers on ecological health and the need for humans to play roles in re-creating ecological 
functions, habitat, and conditions that existed prior to settlement by industrialized society. These 
frameworks reflect four significant land management movements of the last century; however, 
they are not meant to reflect an exhaustive rendering. The next four sub-sections explain the four 
conservation frameworks in greater detail. 
2.1.1 Preservation Framework 
 The American preservation movement started to take shape in the 1820s (Nash 2014). 
Writers and artists extolled the virtues of living close to nature, and influenced Americans to 
appreciate their wild natural landscapes in ways that distinguished us from European cultures 
(Runte 1979). As a political advocacy movement, preservation was best expressed through the 
work of John Muir and his eloquence in defending wild nature from being developed for 
commercial and industrial uses. This framework transitioned from a set of values to appreciate 
pristine land, to a land management framework with the creation of state and national parks. The 




need to preserve "untouched nature" led to land management practices early in national and state 
parks, which were primarily directed at protecting nature from human use. As a reflection of this 
philosophy, the United States Calvary was the first custodian of Yellowstone and Yosemite 
National Parks, in that their job was to keep people off the land, and thereby, preserve the 
landscape (Nash 2014; Cronon 1996). However, land that was typically set aside for preservation 
was typically uninhabitable unable to be exploited because of mountains and geysers making 
resource extraction difficult (Runte 1988; Sellars 2009). In the early 1900s, the concept of wise-
use emerged. Wise-use hoped to balance the ideas of conservation and resource extraction.  
2.1.2 Wise-Use Framework 
Pinchot and other followers of the wise-use movement felt that natural resources needed 
to be managed in a way that would sustain the economic value of our natural resources (Nash 
2014). Responsible management was framed by a sustainable yield of natural resources in the 
long run, rather than protection of intrinsic values for nature (Pinchot 1947). If we as a nation 
exploited all our resources now, we would be left without the resources to sustain ourselves as a 
country in future generations (Pinchot 1947). Wise-use management is typically centered around 
the production of one resource, and the principle of the greatest good, for the greatest number, 
for the longest time (Nash 2014). This framework was positioned in contrast to the preservation 
of natural resources touted by leaders such as Gifford Pinchot, and Theodore Roosevelt 
The distinction between the wise-use and preservation movement is clearly illustrated in 
the battle over the damming of the Hetch Hetchy Valley in Yosemite National Park (Nash 2014). 
In the early 1900s, San Francisco was growing rapidly and looking toward the high Sierra 
Nevada Mountains to identify a sustainable water source for their city. After the earthquake and 
fire of 1906, the need to enlarge the city of San Francisco's water supply became urgent. Hetch 




Hetchy Valley was a perfect water source, in that it was a steep-walled, granite-lined canyon 
relatively close to San Francisco. A 13-year debate to dam Hetch Hetchy consumed the country 
from 1903-1916 (Sellars 2009). In the end, wise-use advocates successfully argued that human 
gains from providing water to a growing San Francisco outweighed the intrinsic value of leaving 
the river flowing freely through the Hetch Hetchy Valley. 
2.1.3 The Middle Ground Framework 
 Aldo Leopold, most notably in his famed Sand County Almanac, envisioned a 
middle ground between preservation and wise use movements. Leopold in his 1948 
forward for A Sand County Almanac acknowledged that the preservation movement was 
not possible until nature was tamed (Leopold 1886-1948). Leopold wrote: “These wild 
things, I admit, had little human value until mechanization assured us of a good 
breakfast, and until science disclosed the drama of where they come from and how they 
live.” (pg.5). Leopold asserted that the romanticization of nature emphasized in the 
preservation movement was not possible until the utilization of nature allowed for 
humankind to live a comfortable life. Leopold highlighted a land ethic that straddled the 
philosophies of preservation and wise-use. Humans can utilize resources, but then set 
aside areas where humans would allow nature to remain in a “natural state” (Leopold 
1886-1948; Knight 1996). More recently authors such as Heberlein (2012) refer to 
Leopolds work as a call to explore the relationship between the social and natural 
sciences.  
2.1.4 Restoration Framework 
The ecological restoration movement took shape with the evolution of conservation 
biology (Soule & Orians 2001; Marchetti & Moyle 2010; Riley 2016; Jordan III and Lubick 




2011). Restorationists assume there has been damage to the natural world and that humans are 
essential to re-create the natural world that once was (Hobbs & Harris 2001; Jackson Lopoukhine 
& Hillyard 1995). Having knowledge about how the ecosystem functioned prior to degradation is 
an important aspect of ecological restoration (Howell, Harrington & Glass 2012). The notion of 
recreating a landscape means that the history of a landscape is part of ecological restoration 
(Howell et al. 2012). Ecological restoration requires taking historical knowledge about a 
landscape and intentionally rehabilitating the landscape to pre-degradation conditions (Higgs 
1994; Hull & Robertson 2000a; Jordan III & Lubick 2011).  
Adaptive management is an important aspect of ecological restoration. Adaptive 
techniques are utilized to learn about the ecosystem and improve their approach to ecological 
restoration (Williams & Brown 2016; Williams 2011). When new information is learned through 
adaptive management techniques, land managers apply what they learn into practice (Williams & 
Brown 2016; Williams 2011). Adaptive management is a valuable aspect of ecological 
restoration because typically eco-systems are only understood to a certain extent (Irwin & 
Freeman 2002). Tracking and studying how current and past management approaches have 
affected the ecosystem helps to inform future decisions for land managers (Irwin & Freeman 
2002). Ecological restoration projects require knowledge from a wide set of expertise over a long 
period of time (Hull & Robertson 2000a). Knowledge sharing is a crucial aspect of being able to 
make sense of information from past and current projects and apply it to projects in the future.  
2.2 Phases of Ecological Restoration 
Ecological restoration is an intensive form of land management that requires coordinated 
projects (Hull & Robertson 2000b). Each project site has individualized characteristics that need 
to be considered for effective restoration to occur (Tongway & Ludgwig 2011). To coordinate 




restoration projects and account for the uniqueness of each restoration project, experts working 
together and in collaboration with other professions is essential. Ecological restoration is 
complex and sites often require differing expert knowledge bases (Hull & Robertson 2000a). 
This means that knowledge needs to flow among natural scientists, social scientists, humanities 
scholars, environmentalists, landscape professionals, and citizens (Hull & Robertson 2000a). If 
the flow of information does not occur, knowledge will be limited and this shortcoming will 
hamper members of the organization when making difficult site-specific land management 
decisions (Yang & Maxwell 2011; Hull & Robertson 2000a). 
 Landscape restoration projects generally follow four phases: 1) planning, 2) design, 3) 
implementation, and 4) aftercare (Rieger, Stanley & Traynor 2014) (Figure 1). After each step of 
a restoration project, evaluation is typically conducted (Tongway & Ludwig 2011). Learning 
from previous experiences is a critical aspect of more efficiently restoring landscapes (Tongway 
& Ludwig 2011).  
2.2.1 Project Planning 
 The planning phase is the first step of the four phases of landscape restoration (Figure 1; 
Box 1). Project planning has two major cornerstones: engaging stakeholders and plan 
development. Planning provides the foundation that allows for restoration goals to be achieved 
(Rieger et al. 2014; Hobbs & Harris 2001; Howell, Harrington & Glass 2012). Restoration 
projects often take decades to achieve, so having clearly articulated goals is helpful for land 
managers to make informed decisions about directions for restoration (Howell, Harrington & 
Glass 2012; Wyant, Meganck & Ham 1995). When creating the restoration plan and goals, it is 
essential to understand species diversity, pre-settlement landscapes, invasive species, and natural 
processes (Hobbs 2007). Utilizing knowledge such as site maps and history, species reports, and 




various other ecological assessments is important when making a restoration plan (Jackson & 
Hobbs 2009). Having an excellent knowledge base to draw on to form a site analysis is essential 
to creating a comprehensive problem definition (Rieger et al. 2014). The restoration plan needs 
to involve stakeholders to garner public acceptance and allow for the landscape to be restored to 
its former ecological state (Jordan III & Lubick 2011; Howell, Harrington & Glass 2012; Hobbs 
2007). When project goals are made clear at the beginning of restoration, they can be used as a 
guidepost for the remainder of time. Goals can also be communicated with stakeholder groups 
either to justify and/or educate about restoration efforts (Rieger et al. 2014). To effectively create 
goals, it is essential to know the financial position of the organization and the implications for 
landscapes that can be feasibly restored (Hobbs & Harris 2001). Taking the knowledge from the 
planning stage will help inform decisions that will need to be made in the project design phase. 
2.2.2 Project Design 
 The second phase of conducting landscape restoration is the design phase (Figure 1; Box 
2). Like the planning phase, in the design phase having a good understanding of the restoration 
site through an analysis is essential to making well-informed management decisions (Howell, 
Harrington & Glass 2012). Having knowledge about the site informs the people conducting the 
restoration about the ecological constraints of a site and dictates what will be a realistic vision for 
the landscape (Miller & Hobbs 2007; Howell, Harrington & Glass 2012; Aronson et al. 2007). It 
is important for restoration organizations to consider financial constraints. An important part of 
creating a restoration plan and design is understanding the budget for restoration (Howell et al. 
2012). Restoration groups will want to design projects in a way that maximizes the amount of 
money used to the amount of land restored (Miller & Hobbs 2007). Knowledge about a site can 
come from a wide array of places ranging from document searches, interviews, and site visits 




with various experts (Rieger et al. 2014). Understanding how the site ecologically functions 
allows for realistic goals to be created that will help guide the implementation phase (Miller & 
Hobbs 2007). 
2.2.3 Project Implementation 
 Project implementation relies heavily on the first two phases of planning and design 
(Figure 1; Box 3). If the planning and design steps are well executed before the implementation 
phase, the remainder of the restoration project will be easier. Clear communication of the 
restoration tasks is a crucial part of the implementation phase (Rieger et al. 2014; Hull & 
Robertson 2000b). The implementation of restoration projects requires input from various 
stakeholder groups such as: general public, project team, project volunteers, site managers and 
staff, government officials, and non-profit organizations (Howell et al. 2012; Aronson et al. 
2007). However, having a wide array of stakeholder groups can complicate communication and 
collaboration (Rieger et al. 2014). 
2.2.4 Project Aftercare 
 The fourth phase of landscape restoration, referred to as aftercare, is about maintaining a 
site and gathering knowledge to inform future restoration plans (Rieger et al. 2014) (Figure 1; 
Box 4). The purpose of aftercare is to maintain restored landscapes, while at the same time 
learning about restoration processes (Tongway & Ludwig 2011). It is advantageous to collect 
data and information about the restoration effort during the aftercare phase (Howell et al. 2012; 
Jordan III & Lubick 2011). The data and information collected during this phase can be essential 
to informing decisions on current and future landscape restoration projects (Clewell & Rieger 
1997; Jordan III & Lubick 2011; Howell et al. 2012). To properly execute project aftercare, a 
proper amount of labor and resources need to be budgeted to maintain projects such as the 




removal of invasive species or prescribed burns (Rieger et al. 2014). It is also noteworthy that 
just because aftercare is the last phase of restoration, it does not mean it is the end of the 
restoration project. Aftercare is an important aspect of adaptive management, such that 
knowledge from this phase informs phase 1 in a cyclical learning process. That is, knowledge 
generated in aftercare will inform future ecological restoration decisions on the same site and the 
four phases of ecological restoration will start all over again.  




Figure 1: The Four Phases of Ecological Restoration 
  
1. Planning 
Purpose of Planning 
• Engaging Stakeholders 
• Plan Development 
Benefit of Knowledge Sharing – Articulate goals that help with domain transitions. 
2. Design 
Purpose of Design 
• Understand Site 
• Informed Decisions 
 
Benefit of Knowledge Sharing – Take knowledge from various domains to make one 
coherent restoration design. 
3. Implementation 
Purpose of Implementation 
• Written Instructions 
• Verbal Communication 
Benefit of Knowledge Sharing - Clearly communicates how, where, when, and who 
should implement restoration. 
4. Aftercare 
Purpose of Aftercare 
• Landscape Maintenance 
• Information Collecting 
































2.3 Knowledge Sharing in Restoration 
Knowledge sharing occurs at every phase of ecological restoration. Transferring 
knowledge from individual land managers and professional staff to others in the same agency 
increases the collective knowledge base of the institution and ensures that decisions are informed 
by the most current evidence available (Brasier et al. 2017; Fulmer & Gelfand 2012; Schoorman, 
Mayer & Davis 2007). This is complicated by institutional knowledge that tends to be stored in 
unofficial forms such as field notes and personal knowledge of professional staff (Brasier et al. 
2017; Davenport, DeLong & Beers 1998). Translating knowledge from individual minds and 
office files to an institutional format is an essential step for an agency to become “smarter” and 
more efficient. This translation, referred to as knowledge sharing, is critical for strategic land 
management and is often burdensome to organizations that have limited resources (Brasier et al. 
2017). Prior empirical research highlights the value of knowledge sharing showing increased 
competencies, efficiency, and organizational value (Renzl 2008; Wang & Noe 2010).  
2.3.1 Benefits of Knowledge Sharing 
Knowledge sharing is an asset that allows an organization to reach its full potential. 
Knowledge sharing aids in goal accomplishment, collaboration with co-workers to solve 
problems, and the development of new ideas (Wang, Noe & Wang 2014; Park & Lee 2014). 
Organizations need to consider how expertise can be transferred from one staff member or unit 
to another (Hinds, Patterson & Pfeffer 2001; Cabrera & Cabrera 2005). The collection, 
coordination, and distribution of valuable knowledge are critical to an organization’s ability to 
make wise and effective decisions (Cabrera & Cabrera 2002). The distribution of knowledge 
allows for resources to be utilized in an efficient manner (McEvily, Perrone & Zaheer 2003). In 
the case of ecological restoration, effective distribution enables agencies to maximize restoration 




efforts. Sharing knowledge helps inform current and future landscape restoration projects (Rieger 
et al. 2014; Clewell & Rieger 1997). 
Within the context of restoration, knowledge sharing helps with (1) formulating goals, 
each of which requires a target for ecological conditions, (2) enhancing the quality of 
collaboration, (3) reducing redundancy in efforts, and building a cumulative knowledge base to 
move forward on any project, and (4) developing site notes related to site disruptions, human 
disturbance, volunteer work, and history of site treatments, to name a few relevant documents 
essential to informing future restorations.  
2.3.2 Barriers to Knowledge Sharing 
Several understandable concerns prevent necessary collaboration that allows for the open 
exchange of knowledge within a public land management agency. The following concerns have 
been identified as barriers to intra-organizational knowledge sharing Brasier et al. (2017): (1) 
consistency of information, (2) confidentiality of data, (3) confidentiality of data collection site, 
(4) level of trust, and (5) limited staff and resources. Having a database of knowledge to draw 
upon is beneficial in making landscape restoration decisions. Knowledge about a particular site 
could decide whether a tract of land is a high or low priority restoration area (Rieger et al. 2014). 
The dependence on knowledge to make wise landscape management decisions makes it essential 
for land management organizations to overcome barriers to knowledge sharing. 
Both tacit and explicit knowledge is part of a well-managed knowledge sharing system 
(Wang, Noe & Wang 2014). Tacit knowledge is not in a written or transferable format (Ranucci 
& Souder 2015). The opposite of tacit knowledge is explicit knowledge, which is typically found 
in a written format that is easily accessed and easily shared (Ranucci & Souder 2015; Ipe 2003). 
Both forms of knowledge, tacit and explicit, are important to a comprehensive knowledge 




sharing system that benefits active land management. When knowledge is being transferred, it is 
important to consider whether the knowledge is tacit or explicit. Tacit knowledge is more 
difficult to transfer than explicit knowledge (Ipe 2003; Ranucci & Souder 2015; Szulanski, 
Ringor, & Jensen 2016). 
2.4. Role of Trust in Knowledge Sharing 
 When groups of people work collaboratively, they must depend on one another, creating 
a need for trusting relationships (Dirks & Ferrin 2001). Trust is a crucial aspect of one's 
willingness to knowledge share (Lin 2007). In any trusting relationship, there is a trustor and a 
trustee. The trustor is the one granting trust and the trustee is receiving the trust (Jones & Shah 
2016; Sharp et al. 2013). With ecological restoration projects being collaborative in nature, they 
necessitate trusting relationships between groups of people (Hull & Robertson 2000a; Mayer, 
Davis & Schoorman 1995). A crucial part of any collaborative relationship is a willingness to 
share knowledge and, trust has been thought of as a critical element in one’s willingness to 
knowledge share (Wang & Noe 2010).  
Currently, trust research is mainly published in organizational studies literature; however, 
various natural resource outlets have applied the concept of trust. Winter & Cvetkovich (2010) 
explored the role of trust between resident stakeholder groups and the United States Forest 
Service when dealing with wildfire management. Winter, Palucki & Burkhardt’s (1999) work 
looked into the response to season pass fees and the role of trust in predicting how much park 
users would be willing to pay. Wynveen & Sutton’s (2015) study looked at trust between public 
land management agencies and stakeholder groups when addressing complex issues like global 
climate change. Finally, Sponarksi, Vaske, Bath & Musiani (2014) talked about the role of trust 
between the public and public land management agencies when trying to implement conservation 




initiatives. The above mentioned examples highlights that trust research in the field of natural 
resource social sciences emphasizes trust between user groups (e.g., recreationists, hunters, 
adjacent landowners) and organizations, referred to as inter-organizational trust (Stern & 
Coleman 2015). Research on intra-organizational trust has yet to be fully explored by academics 
in the field of natural resource social science. The direction of this research is to explore social 
dynamics within a public land management agencies in hopes of streamlining and improving 
management practices. In this thesis, the concepts of trust will be guided by (figure 2) a 
theoretical framework developed by Mayer et al. that has been adapted for this application 
(1995). The model explores the concepts of trustworthiness, trust, and individual perceived risk.  




Figure 2 Model for Knowledge Sharing in Ecological Restoration 
(Adapted from Mayer et al. 1995) 





2.4.1 Trust between an Individual and their Organization 
 Trusting relationships have proven to be beneficial to organizations. Trusting 
relationships lead to the acquisition and strategic use of knowledge at faster rates (McEvily et al. 
2003; Wang & Noe 2010). With public land management agencies emphasizing comprehensive 
site-specific restoration, the ability to share, exchange, and acquire knowledge will become an 
important aspect of any ecological restoration project (Rieger et al. 2014). Therefore, as 
ecological restoration is becoming a preferred method of land management the ability to 
effectively trust and utilize knowledge to make informed decisions will grow in importance.  
 Trust has often been thought of as a willingness to be vulnerable. Mayer et al. (1995) 
defined trust as: 
 
“The willingness of a party to be vulnerable to the actions of another party based 
on the expectation that the other will perform a particular action important to the 
trustor, irrespective of the ability to monitor or control that other party.” (Pg. 
712).  
 
If one is vulnerable, there is an implication that something of value can be lost (Mayer et al. 
1995). A trustor opens himself or herself to vulnerability because they perceive that vulnerability 
can lead to rewards (Mollering 2006; Rousseau et al. 1998; Stern & Coleman 2015). The trustor 
can alleviate the vulnerability of a trusting relationship by developing a relationship with the 
trustee (van Riper et al. 2016) 




Trust within an organizational context occurs between two different individuals or 
groups. Organizations generally have three levels of functioning: the individual, the team, and 
the organization (Fulmer & Gelfand 2012; Schoorman et al. 2007; Brasier et al. 2017). The 
organizational level is representative of the institution at a global level, and in the case of this 
study that would be the entire FPCC. A team level is a group or office within an organization 
that works together as a functional unit, such as the “project planning” staff. The individual level 
is a singular person, which in this study are the members of the professional staff of FPCC. A 
distinguishing trademark of research on intra-organizational trust is that it accounts for 
relationships between two distinct levels of an organization (Klein, Dansereau & Hall 1994). In 
the scope of this thesis, the trustor is the individual and the trustee is the organization (Figure 2), 
and the operations of the research examine the individual-organizational relationship.  Trust 
between individual-team, and team-organization are not within the scope of this study. 
To illustrate a framework to assess trust within a natural resource management agency, an 
example of the Illinois Department of Natural Resources (IDNR) is described. The organization 
would be the IDNR as a whole. Examples of teams within the IDNR are resource conservation or 
community outreach office (IDNR 2017). The individual would be a singular person on one of 
the many teams within the IDNR. Intra-organizational trust, as focused within this study, would 
assess the level of trust between individuals and the IDNR (the organization). In all cases, the 
target of trust is a characteristic of the relationship, not of the individual entity (Fulmer & 
Gelfand 2012). 
2.4.2 Trustworthiness between an Individual and their Organization 
 For trust to take place, the trustor assesses the trustees’ trustworthiness (Sekhon et al. 
2014). Trustworthiness and trust are not the same concept. Trustworthiness is comprised of 




characteristics that the trustor evaluates in the trustee when assessing the level of trust in the 
relationship (McEvily et al. 2003). Mayer et al. found the following three major characteristics of 
trustworthiness: ability, benevolence, and integrity (1995). The three characteristics of 
trustworthiness (ability, benevolence, and integrity) put forth by Mayer et al. (1995) have been 
widely cited by academics (e.g. Jiang et al. 2016; Frazier et al. 2015; Lamertz & Bhave 2017). 
Past research indicates that these three characteristics have been empirically distinguished and 
supported as antecedents to trust (van Riper et al. 2016).  
2.4.2.1 Ability  
 Ability is the set of talents that an individual has in a certain situation. All else being 
equal, a person with a high level of ability in a certain situation will be seen as more trustworthy 
than someone with less ability. The assumption would be that a person high in ability would be 
capable of completing whatever task is at hand (Colquitt, Scott & LePine 2007; Mayer et al. 
1995). It is important to understand that each person has a set of specific skills. This allows an 
individual to be high in ability in some areas and in other areas they might be low in skill and 
judged as low in trustworthiness for this latter situation (Mayer et al. 1995). Within the context 
of an individual’s perceived trustworthiness one might believe that the organization has the 
ability to make wise user policies for a park. However, in, say fund raising, the same individual 
could perceive the organization as low in skills to raise capital for restoration.  
2.4.2.2 Benevolence 
 Being perceived as high in benevolence by the trustor is a key aspect of being perceived 
as trustworthy (Colquitt et al. 2007). Benevolence is based on a relationship with good intentions 
between the trustee and the trustor (Bakker et al. 2006; Colquitt et al. 2007). Benevolence in a 
relationship shows an emotional connection between the trustor and trustee (Mayer et al. 1995). 




Simply put, an organization (trustee) that is perceived as high in benevolence is perceived to be 
acting with noble intentions and would be assessed as trustworthy by the individual (trustor).  
2.4.2.3 Integrity 
Integrity refers to the principles by which others are perceived to follow (Bakker et al. 
2006). Integrity is often judged by congruence with values and behavior (Becker 1998; 
Schoorman et al. 2007). Integrity is bolstered if an individual behaves consistently, and thus, 
thought to have a clear and predictable set of rules to guide behavior (Schoorman et al. 2007; 
Mayer et al. 1995). If the individual (trustor) finds the principles that the organization (trustee) 
abides by to be acceptable then the organization (trustee) will be perceived as trustworthy 
(Mayer et al. 1995). Individuals exploring the integrity of an organization will often compare the 
stated organizational mission to that of the organization’s day to day actions. 
2.5 Perceived Risk between an Individual and their Organization 
The concept of perceived risk relates strongly to the amount of trust the trustor has in the 
trustee. Van Riper et al (2016) points to the role of social exchange theory when exploring the 
relationship between trust and risk. Social exchange theory is based off the premise that people 
try to increase positive outcomes while risking the least amount of negative outcomes (Bagozzi 
1975). Based off the logic put forth by social exchange theory if the level of trust is higher than 
the level of perceived risk then the individual (trustor) will engage in risk-taking behavior. The 
risk to reward relationship is a core element in the act of trusting (Mollering 2006; Rousseau et 
al. 1998; Stern & Coleman 2015). It is worth noting that trust is only needed if there is risk and, 
the existence of risk implies that something of value has the potential to be won or lost (Mayer et 
al. 1995). Finally, much like trustworthiness the risk-reward relationship fluctuates with context 
(Dirks & Ferrin 2001).  




2.6 Impacts of Ecological Risk on Knowledge Sharing 
 Human relationships are dynamic, creating differing levels of trust across various 
contexts (McEvily et al. 2003; Lewicki, McAllister & Bies 1998; Rousseau et al. 1998). Mayer 
et al. (1995) described this dynamic relationship, altered by the situation in which the 
relationship is occurring, as role of context. Trustworthiness, trust, and individual perceived risk 
can be affected by the role of context (Lewicki et al. 1998). All aspects of trustworthiness 
(ability, benevolence, and integrity) can change positively or negatively with differing contexts. 
Furthermore, the situational context can dictate the amount of individual perceived risk involved. 
Some situations are more sensitive than others and, if the amount of individual perceived risk 
outweighs the amount of trust then the individual (trustor) and organization (trustee) will not 
engage in a trusting relationship (Schoorman 2007).  
In this thesis, the role of context will be referred to as ecological risk. Ecological risk is 
how much ecological damage could be done and the likelihood of ecological damage occurring. 
Within public land management agencies, in which all staff members care about the success of 
any given restoration project, the amount of ecological risk in a situation could affect behavior 
between the individual and the organization. The change in behavior could affect one's 
willingness to trust and knowledge share about their expertise in the restoration project.  
To help explain how ecological risk acts as the role of context, a hypothetical example is 
developed. A staff member (individual) with the IDNR has encountered a rare wildflower that is 
a key species in the restoration of the site. If this wildflower were to decrease in numbers, the 
future of the species in this region could fall into jeopardy. The staff member knows that this 
flower is vulnerable to poaching and other ecological stressors, and must decide if it is wise to 
input knowledge into a system-wide database (organization) that, among other things, would 




inform staff members about the location of the rare wildflower. The individual staff member 
worries that if knowledge about the wildflower’s location were to be put into an electronic 
knowledge system that was accessible to all IDNR staff members, it could leak to others and the 
knowledge may get in the hands of poachers. Because of this, the sharing of knowledge might do 
more harm than good through the seemingly innocent act of sharing the location of the rare 
wildflowers. The staff member worries about sharing the knowledge about the rare wildflower to 
the organization because after the knowledge sharing occurs the staff member is unable to 
control who will be able to access the high ecological risk knowledge. However, if the staff 
member does not share the knowledge, the IDNR will not have an opportunity to use the 
knowledge about the rare flower to make wise decisions about the restoration project. In this 
example, ecological risk was assessed by the situational context. The staff member might 
typically knowledge share with the IDNR but because of the high ecological risk, the 
relationship between the individual and the IDNR was not judged trustworthy to share this 
knowledge. The level of ecological risk affected the knowledge sharing relationship between the 
individual and organization. 
 Another factor complicating the dynamic relationship that humans have is feedback 
loops. Feedback loops are affected by prior experiences engaging in a trusting relationship. A 
positive or negative experience will affect the willingness to trust the next time an individual 
(trustor) is needed to engage in a trusting relationship (Mayer et al. 1995). If an individual 
(trustor) already had an experience with the organization associated with a desirable outcome, 
then this prior experience reinforces the relationship as being trusting. A negative trusting 
experience will decrease the likelihood that an individual (trustor) will trust in the future. 
2.7 Literature Review Summary  




In summary, ecological restoration is an active form of land management. This active style of 
land management means that knowledge is being created and utilized to make management 
decisions. The accessibility of knowledge across an organization’s professional staff ensures an 
efficiency in the implementation of restoration projects. In this thesis, an adaptation of the Mayer 
et al. 1995 model is explored to assess roles for trustworthiness, trust, and perceived risk on the 
willingness to knowledge share. 
2.8 Hypotheses 
The model for knowledge sharing in ecological restoration suggests that the amount of 
ecological risk involved in interactions will affect relationships between individuals and the 
organization. An inverse relationship between ecological risk and willingness to knowledge 
share would be expected. The hypotheses focus on the influence of ecological risk and 
expectations for its relationships to other concepts. 
H1a: As ecological risk increases; willingness to knowledge share will decrease 
H1b: As ecological risk increases; trust will decrease 
H1c: As ecological risk increases; individual risk will increase 
The first set of hypotheses is derived from the relationships specified by the model for 
knowledge sharing in ecological restoration. The application of the adapted knowledge sharing 
model to the FPCC is expected to exhibit the above relationships.  
A secondary set of hypotheses follows the pattern of the model by exploring relationships 
between trustworthiness, trust, individual perceived risk, and willingness to knowledge share. 
Specifically, the hypotheses are: 
H2a: As trustworthiness increases; trust increases 
H2b: As trust increases; individual perceived risk decreases 




H2c: As perceived risk decreases; willingness to knowledge sharing increases 
H2d: As trust increases; willingness to knowledge sharing increases. 
These hypotheses were also derived from the literature, and reflect expectations for the direction 
of the relationships. Empirical evidence for both sets of hypotheses is developed in the study, 
and directed at assessing the adapted model of knowledge sharing to the FPCC. 





Table 1 Literature Review Summary 
Conservation 
Frameworks 




Roles of Trust in Knowledge Sharing 
• Preservation 
• Wise-Use 
• Middle Ground 
• Restoration 
 
• Project Planning 
o Engaging Stakeholders 
o Plan Development 
• Project Design 
o Understand Site 
o Informed Decisions 
• Project Implementation 
o Written Instructions 
o Verbal Communication 
• Project Aftercare 
o Landscape Maintenance 
o Information Collecting 
See figure 1 
• Benefits of KS 
o Achieving Goals 
o Improved Collaboration 
o Efficient data Management 
o Documentation of projects 
o Informing future projects 
• Barriers to KS 
o Consistency of information 
o Confidentiality of data 
o Confidentiality of project site 
location 
o Level of Trust 
o Limited Staff and Resources 
• Model for knowledge sharing in ecological 
restoration (adapted from Mayer et al. 1995) 
• Trust between an Individual and 
Organization 





• Perceived Risk between an Individual and 
Organization 
• Ecological Risk tied to situational context 
See: figure 2 






3.1 Study Site 
The Forest Preserves of Cook County (FPCC) is the first municipal forest preserve in the 
nation and has the mission to help provide education, recreation, and ecological restoration. The 
FPCC mission statement reads: 
 
“to acquire, restore and manage lands for the purpose of protecting and preserving 
public open space with its natural wonders, significant prairies, forests, wetlands, rivers, 
streams, and other landscapes with all of its associated wildlife, in a natural state for the 
education, pleasure and recreation of the public now and in the future.” 
 
The three foci of the FPCC mission statement, at times, creates tension within the 
organization. Members of the organization directing their efforts at recreational and educational 
opportunities have a decidedly different role then members of the organization focused on 
creating opportunities for ecological restoration. Despite the tension created by the mission of the 
FPCC the organization has carried out their work for over a century.  
The FPCC commemorated its 100th year in 2014 with an ambitious Next Century 
Conservation Plan (NCCP). As a goal of the NCCP campaign, the FPCC strived to integrate 
science, planning, and operations to be recognized as a premier public land management agency 
conservation organization of the 21st century. The FPCC’s acknowledgement of the roles that 
knowledge sharing plays into their mission has led to considerable investment into the 
development of a digital information system. The investment in knowledge sharing has focused 
around creating a digital library of relevant information in an accessible format, as well as 




updating technological infrastructure in a way that it can used for FPCC operations. Investment 
in such a system has the potential to allow for informed management decisions that will help 
achieve the goals of the NCCP. 
The FPCC has an active management style that is based on ecological restoration. 
Moreover, the FPCC’s holdings are diverse and vary from wetland to grassland habitats that 
requiring expert knowledge from a wide swath of the natural and social sciences. To be able to 
transfer the wide array of expert information, emphasis is needed on the collection and 
distribution of knowledge.  
The FPCC has compiled thousands of documents on numerous topics such as phenology 
records, species list, contracts, maps, pictures, and fish stocking reports. Documents and 
informational resources are stored in various formats and usually in some kind of physical record 
across each of its Cook County offices and sites. These records are situated in garages, boxes in 
attics and filing cabinets in staff members’ offices. The lack of a centralized location for 
information has been identified as a problem by the FPCC, and has been the impetus for 
developing a unified knowledge sharing system for organizational operations.   
During my time as a research assistant with the Illinois Natural History Survey (INHS) I 
was exposed to the active land management practices of the FPCC. In 2016, I was positioned to 
work collaboratively with the conservation staff of the FPCC where active landscape restoration 
using conservation biology is practiced. My role was to assist in the development of a knowledge 
sharing platform capable of handling knowledge high in ecological risk. During this time, two 
things became apparent to me: knowledge sharing is more than just compiling old information 
into a digital form and knowledge sharing is perceived by many staff members as a barrier to 
effective completion of restoration projects.  




The population of interest for this study is the 51-member professional staff of the FPCC 
who focus on landscape restoration projects. The professional staff are positioned across many 
levels and divisions of the organization.  
3.2 My Roles as a Researcher 
Through my role as a researcher, I have interacted with FPCC staff in both a formal and 
informal manner by engaging the staff about the role that knowledge sharing plays in achieving 
the ambitious goals of the NCCP. My interactions have occurred in a wide range of settings 
varying from meeting in garages and a variety of research stations to more formal settings at 
FPCC headquarters with upper management. My interactions with FPCC staff started prior to the 
introduction of my research. My work with the INHS as a research assistant provided an 
excellent opportunity to focus my research on the roles that knowledge sharing plays in 
ecological restoration. Through my interactions with employees, it was apparent that even 
though knowledge sharing might not be regularly thought of as a critical aspect of ecological 
restoration, it will play a critical role in the execution of the NCCP.  
3.3 Study Design 
A mixed methods approach will be employed in this study that applies in person semi-
structured interviews with nine FPCC professional staff and an online survey administered to all 
51 staff members. The data will be analyzed using complementary and expansion mixed method 
purposes. Each of the above-mentioned points will be discussed in turn. 
3.3.1 Mixed Methods Approach 
A mixed methods design was identified as an appropriate fit to answer the research 
questions of interest. A mixed method research design should be used instead of traditional 
methodologies only if it can more effectively answer the research questions (Creswell, Plano & 




Clark 2007). For this thesis, the population is limited to the size of the organization, meaning the 
population of the study was the 51 FPCC conservation professional staff. The small population 
statistically limits the study. If a study of this size strictly relied on survey analysis, meaningful 
answers to the set of research questions would be difficult to provide. Because of the statistical 
limitations presented by the size of the research population, the use of interv a mixed methods 
approach was thought to be the best way to address the hypotheses. Another advantage of using a 
mixed method design in this study was the rich detail gathered. Because of the complementary 
design we could support the findings from the survey with qualitative evidence from the 
interviews. Being able to complement the findings in this manner enriched the findings from the 
data.  
There are several different purposes for the employment of mixed methods research 
designs. This study used concurrent design, both interview and survey data were collected in the 
summer and fall of 2017. The concurrent design allowed for qualitative interview data and 
quantitative survey data to interact throughout the research process. The data sets interacted with 
the purpose of complementarity, which allows interview data and survey data to build on each 
other for better understanding of the research questions (Molina-Azorín & López-Gamero 2016; 
Greene, Caracelli & Graham 1989; Halcomb & Andrew 2009). The researcher was informed by 
various portions of the study. In Figure 3 the line between in person interviews and survey 
results displays this interaction. Ultimately the final research findings used both the in person 
interview and survey findings to address the hypothesis as comprehensively as possible (figure 
3). Interview data allowed for nuanced information to come forth. Interview participants could 
project behavior onto others in the organization and go into details about what knowledge 
sharing in the organization is currently like. Conversely, in the survey participants only could 




respond to the set questions about how they personally behaved. The openness of the interview 
allowed for wide-ranging discussions that gave unique insights that enriched the findings of the 
study. Conversely, the survey’s streamlined approach allowed for more generalizable results and 
an opportunity for all members of the population to voice their opinion. The use of 
complementarity in this study enriched the findings and allowed for a comprehensive answer to 
the research hypothesis. 
Furthermore, in this study, expansion was also a rationale for the mixed methods design. 
Expansion is utilized to look at a broaden the set of phenomena explored by the study (Greene et 
al. 1989; Collins, Onwuegbuzie & Sutton 2006; Greene 2007). A study with the purpose of 
expansion can use either a concurrent or sequential design; this thesis used a concurrent design. 
Trustworthiness and the feedback loop were examined using expansion techniques. These 
concepts were purposely left out of the survey but incorporated into the interviews. Expansion 
was used in this study to allow for a complete examination of the model for knowledge sharing 
in ecological restoration, while at the same time being cognizant of the small sample size. With a 
small sample size, it is difficult to measure complex concepts like trustworthiness, which has 
three sub-dimensions. Because of the complexity of trustworthiness, exploring this concept in the 
survey would have taken away from the main goal of exploring the impact ecological risk has on 
willingness to knowledge share. Thus, the use of expansion allowed me to examine the complete 
model while at the same time focusing statistical analysis on the impacts of ecological risk.  





Figure 3 Mixed Method Approach 
 
In-Person Interview 
H1a: As ecological risk increases; trust will decrease 
H1b: As ecological risk increases; individual risk increases 
H1c: As ecological risk increases; willingness to knowledge share decreases 
H2a: As trustworthiness increases; trust increases 
H2b: As trust increases; individual perceived risk decreases 
H2c: As perceived risk decreases; willingness to knowledge share increases 





H1a: As ecological risk increases; trust will decrease 
H1b: As ecological risk increases; individual risk increases 
H1c: As ecological risk increases; willingness to knowledge share decreases 
H2b: As trust increases; individual perceived risk decreases 
H2c: As perceived risk decreases; willingness to knowledge share increases 
H2d: As trust increases; willingness to knowledge share increases 
 
 





3.3.2 In person Interviews. 
Interviews were conducted with nine members of the 51 member professional staff in the 
FPCC. These nine members were selected using purposive sampling technique. Purposive 
sampling was utilized to focus interviews on individuals from different perspectives from various 
levels of the FPCC. By determining key individuals in the organization, the interview process 
was made as time efficient as possible. As the researcher, I wanted to be cognizant of time 
because interviews were conducted during FPCC work hours. With interviews occurring during 
work hours, I wanted to be sensitive that interview participants have busy work schedules and 
did not want to waste any work time with random sampling techniques. By using knowledge of 
the organization to pin point certain key individual’s interviews, I gathered information while at 
the same time utilizing a minimal amount of FPCC employee time.  
There are multiple examples in previous literature that utilize purposive sampling. 
Rodgers, Willcox & Willcox (2017) used purposive sampling to engage with key informants 
from various stakeholder groups. Furthermore, purposive sampling allowed for multiple 
perspectives to be represented. Sharp et al. (2013) used purposive sampling because it efficiently 
targeted participants from a wide set of categories of interest. Finally, Metcalf et al. (2015) 
utilized purposive sampling to achieve diversity in their sample of stakeholder groups. In my 
study, purposive sampling was used to target individuals with different backgrounds and 
perspectives in an efficient manner to gather the most amount of information while using the 
least amount of FPCC work time. 
The interviews seek to understand the feelings that individuals have toward knowledge 
sharing. This information was obtained using Wh- question formatting. Wh- questions are who, 




what, where, when, how type questions. Wh- question formatting allows for in-depth well-
rounded answers from participants (Wang & Yan 2012). The questions focused on: 
trustworthiness, trust, individual perceived risk, and context in one’s willingness to knowledge 
share 
The interviewees were invited to conduct a member check on the transcripts. A member 
check allows the interviewee to redact any information they want and if they feel some 
information needs to be clarified or added, they can edit their text on the transcript. Conducting a 
review of the interview transcript ensures the interviewees intended meanings are accurately 
depicted (Lincoln & Guba 1985; Patton 2002; Kornbluh 2015). The researcher also hopes 
member checks reduce anxiety during the interview process and allow for the most accurate 
depictions of answers being given by interview participants.  
3.3.3 Online Questionnaire 
The online questionnaire contained four sections: 1) Background, 2) Organizational 
Factors, 3) Individual Characteristics and 4) Environmental Factors. The questionnaire was 
distributed using Qualtrics Software in fall 2017 using an adaptation of Dillman’s Total Design 
Methods (Dillman, Smyth & Christian 2014). I explained to respondents that the research could 
potentially lead to findings that would allow them to manage FPCC holdings more productively. 
The questionnaire was made convenient for the respondents by asking members of the 
organization whether they would prefer a mail or online survey (Dillman et al. 2014). Based on 
the feedback, I determined that an online format distributed through email would fit best with 
FPCC staff member preferences. The effort put forth to engage and accommodate the research 
participants proved highly successful and finished with a survey response of 49 completed 
questionnaires, or a rate of 96%. 




The online questionnaire contained three treatments associated with ecological risk. The 
organizational context varied for each of three levels and functioned to provide three levels of 
ecological risk. In the first treatment (low ecological risk), knowledge was related to the location 
of a public event and the timing of landscape maintenance and interpretive programs (Table 2, 
Box 1). The second treatment (moderate ecological risk) was related to the creation of a new trail 
system that potentially could negatively impact restored land (Table 2, Box 2. The third 
treatment (high ecological risk) was related to the location of a rare species that is commonly 
poached by the public (Table 2, Box3). The treatments in this study were, developed in 
consultation with veteran FPCC resource management professional staff.  
 




Table 2. Three treatment scenarios related to three Levels of Ecological Risk in the questionnaire 
Context Scenario 
Treatment 1 -Low Ecological 
Risk 
In this section, respond to questions related to the sharing of information related to a large-
scale corporate volunteer event that will engage 250 people for Earth Day at a site that is 
saturated from recent heavy rain events.  The event will require staff from various 
departments to coordinate with each other as there will be invasive plant removal work done 
as well as environmental education activities led by nature center and resource management 
staff. 
Treatment 2- Moderate 
Ecological Risk 
In this section, respond to questions related to the sharing of information for the installation 
of a new trail loop at a site that has a dedicated volunteer group, wetlands, and high levels of 
trail use from the horseback riding community. This information to be shared will include 
ecological conditions, wetland impacts, volunteer efforts, and trail specifications. 
Treatment 3- High Ecological 
Risk 
In this section, respond to questions about recreational activities that are planned to occur 
adjacent to a population of a rare flowers that are commonly poached by the public. The 
information to be shared will include detailed information about the rare wildflower at that 
particular site.  
Note: 1. All respondents were presented with each treatment.  2. After respondents were presented with the treatment they were 
asked to respond to items related to trust, individual perceived risk, and willingness to knowledge share  





3.4 Measures  
The key concepts of the model for knowledge sharing in ecological restoration are: 
trustworthiness, trust, individual perceived risk, and willingness to knowledge share (Mayer, et 
al. 1995). Three of the four concepts will be discussed in the measures section. Trustworthiness 
was explored using exclusively qualitative methodology and was not measured in the survey. 
The scale used to measure trust was adapted from van Riper et al. (2016) and Chen, Chuang & 
Chen (2012). Pearson Correlation on the two-item scale was 0.818 sig. at 0.01 for the low 
ecological risk treatment group, 0.896 sig. at 0.01 for the moderate ecological risk treatment 
group and, 0.872 sig. at 0.01 for the high ecological risk treatment group.  
The scale used to measure individual perceived risk has been adapted from Wasko & 
Faraj (2005). The Pearson Correlation on the two-item scale was 0.841 sig. at 0.01 for the low 
ecological risk treatment group, 0.891 p≤ 0.01 for the moderate ecological risk treatment group 
and, 0.961 sig. at 0.01 for the high ecological risk treatment group.  
The scale used to measure willingness to knowledge share was adapted from Cummings 
(2004). The Pearson Correlation on the two-item scale was .301 p≤ 0.05 for the low ecological 
risk treatment group, 0.413 p≤ 0.01 for the moderate ecological risk treatment group and, 0.344 
p≤ 0.05 for the high ecological risk treatment group. All the above-mentioned items were 
measured on a 5-point Likert scale from strongly agree to strongly disagree. Given the strong 
internal consistency reliability, simple summated scales were developed as indices for each set of 
measures. 
  




Table 3 Survey Items, Mean, and Standard Deviations 
 
Survey items Mean (SD) 
 Treatment 1 Treatment 2 Treatment 3 
Trust1     
    To what extent do you trust the FPCC to manage information on a project like this 3.76 (0.96) 3.77 (0.83) 3.22 (1.04) 
    To what extent do you trust the FPCC to conduct responsible information sharing 3.80 (0.89) 3.69 (0.87) 3.18 (1.00) 
Individual Perceived Risk1     
    If I provide everybody with my entire know how I am afraid of being replaceable 1.49 (0.79) 1.42 (0.72) 1.51 (0.76) 
    If I share my information, I will lose my value 1.45 (0.66) 1.51 (0.79) 1.48 (0.73) 
Willingness to Knowledge Share1    
    I am willing to share information on a project like this 4.64 (0.65) 4.44 (0.79) 4.51 (0.59) 
    Sharing information with co-workers within the FPCC is valuable to me 4.51 (0.59) 4.41 (0.66) 4.40 (0.58) 
1Measured on a five-point Likert scale ranging from “Never” to “Almost Always 
 





The quantitative and qualitative datasets assessed the applicability of both sets of 
hypotheses. The relationship between ecological risk and willingness to knowledge share was 
analyzed. Furthermore, both datasets examined the relationship that ecological risk has with 
other concepts within the model for knowledge sharing in ecological restoration. A secondary 
analysis using both data sets explored the linear pattern of the model (See Figure 2). This 
secondary analysis will explore the relationships between trustworthiness, trust, individual 
perceived risk, and willingness to knowledge share.  
3.5.1 Quantitative Analysis 
All survey data was collected online using Qualtrics software and then transferred to 
SPSS version 24 for analysis. The first step of analysis was to see if any outliers existed in the 
data set. The inter quartile range (IQR) method was employed because of its simplicity and 
consistent reliability at identifying outliers (Barbato et al 2011). The IQR method is better suited 
for small data sets like the one in the study (Barbato et al 2011). To calculate the IQR, start by 
identifying the IQR range. 
Quartile3-Quartile1= IQR 
 After the IQR is calculated the researcher calculates the lower limit:  
Quartile1- (1.5*IQR) 
 The upper limit is then calculated as: 
Quartile3+ (1.5*IQR) 
 Any number that is below the lower limit or above the upper limit is considered an 
outlier. In that dataset five survey respondents had outlier scores. After identifying outlier scores 
the optional written responses by the respondents were analyzed. Four of the five respondents 




with outlier scores had written in an optional response. All the respondents with outlier scores 
voiced strong feelings about the way the organization was run. One respondent wrote, 
 
“The FPCC has not demonstrated sound policy in land ethic use, they have not 
used the dedicated funds to maintain improve and increase land holdings to the 
full extent possible, nor do they value long term knowledgeable employees, they 
act solely to carry out a political agenda, they have a misguided idea of what a 
forest preserve is, they really want it to be a park district.” 
 
The respondent voiced a strong feeling about the way that the organization is run 
and a general mistrust in the organization. Because a majority of the outliers voiced 
strong concerns, matching their outlier responses on the survey the respondents’ survey 
scores were left in the data set. However, one outlier survey response was removed. The 
information was eliminated from the dataset because the respondent voiced a concern that 
the survey was too ambiguous for them to properly respond. The written response from 
this respondent’s score was the following: 
 
“Some of these questions regarding very important topics, are too ambiguous for 
me to answer properly. The use of the term ‘replaceable’, indicates someone will 
be removed from a committee, team, or the FPCC, if folks do not like the 
information they provide. Folks have been removed from teams/committees. 
Political folks always prevail. This type of phrasing, in some of the questions, 
could also infer to someone retaining information so that they have continued 




value, and others must to refer to them. A ‘withholding’ of information which 
seems to me to be a ridiculous and reckless path of action” 
 
To recap outliers where identified by using the IQR method. Using the IQR 
method five outliers were identified. One outlier score was eliminated because the 
respondent voiced concern over their feelings that the survey was ambiguous. The other 
four respondents with outlier scores remained in the survey because they voiced strong 
view points in the written response section that would be consistent with their outlier 
survey scores.  
After the dataset was explored for outliers analysis of the first hypothesis started by 
creating index scores for all the concepts across all three treatments. Each respondent had an 
index score for the measures of trust, individual perceived risk, and willingness to knowledge 
share. Each respondent was exposed to three treatments so each was associated with three 
indicators per measure. After indices were created, a repeated measures ANOVA was conducted 
between the three scores in every concept. The repeated measures ANOVA set out to test if there 
was a significant difference in the within-subject linear contrast. If a significant difference was 
found, a paired samples t-test analysis was conducted to test which treatments were different. 
Furthermore, bootstrapping resampling method was used in the paired samples t-test to reduce 
the concern of Type 1 error (Myers, Well & Lorch 2010). As a computer generated resampling 
procedure, bootstrapping reduced the chance of Type 1 error by resampling the data set and 
reducing the potential impact of extreme scores on the findings (Myers et al. 2010). 
Bootstrapping technique is dependent on sample replacement. After each sample is generated it 
is put back into the pool from which the sample is getting drawn upon (Rosenthal & Rosnow 




2008). Because of the use of replacement hundreds to thousands of samples can be drawn upon 
making this a computationally intensive approach that is dependent on the use of computers 
(Rosenthal & Rosnow 2008). What results, though is a very robust data set from which statistical 
conclusions can be drawn upon.  
Within subject mean differential was used to exhibit how much effect each treatment had 
on individual responses, this is done by calculating the average amount of differential across the 
treatment that a respondent has. To calculate the differential in score for each individual subject 
between treatment 1 and treatment 2, treatment 2 and treatment 3, and treatment 1 and treatment 
3 are summed. The difference between each subject is then summed and then divided by the 
number of subject (n-49) in the study. As the absolute value of the within subject mean increases 
the impact of the treatment on the respondent is greater. 
 Analysis of the secondary set of hypotheses explored the relationships between 
trustworthiness, trust, individual perceived risk, and willingness to knowledge share. Index 
scores of the three concepts (trust, individual perceived risk, and willingness to knowledge share) 
were created. A Pearson Correlation was used to compare the index scores between the three 
concept scores. The r scores for each Pearson Correlation will be analyzed to assess the direction 
of the relationships. 
3.5.2 Qualitative Analysis 
The one-on-one semi-structured interviews were transcribed and then analyzed exploring 
the concepts of trustworthiness, trust, individual perceived risk, and willingness to knowledge 
share. A summary of the qualitative analysis is visually represented in Figure 4. Audio 
recordings of the interviews were transcribed verbatim onto Microsoft Word (Figure 4, Box 2). 
The transcriptions were then uploaded onto NVIVO software version 11 (Figure 4, Box 3). Once 




uploaded onto NVIVO the transcriptions were analyzed looking for instances of knowledge 
sharing. Inter-rater reliability was established with the author, a close advisor, and a third party 
(Figure 4, Box 4). To establish inter-rater reliability the first five pages of transcription were 
analyzed by both the author and a close advisor. The two of them then met, discussed and, 
created rules for coding. Following the meeting the author and the close advisor analyzed ten 
pages of transcription. In the meantime, the rules for coding were explained to a third party. 
Then the third party rated the same ten pages of transcription as the author and close advisor. 
After reviewing the ten page, the transcription analysis was reviewed by the author and found a 
90% agreement on identification of willingness to knowledge share, which is an acceptable level 
of reliability (MacQueen et al.1998; Youngs et al. 2008). After reliability was established, 263 
pages of the entire set of transcripts were analyzed by the author for identification of situations 
involving knowledge sharing (Figure 4, Box 5). After all the situations where, knowledge 
sharing occurred were identified, the author focused on knowledge sharing between the 
individual and the organization (Figure 4, Box 6). Utilizing the transcription text that identified 
knowledge sharing between the individual and the organization, the author then identified 
concepts of trustworthiness, trust, individual perceived risk, and willingness to knowledge share 
(Figure 4, Box 7). For the first set of hypotheses, the author explored how trust, individual 
perceived risk, and willingness to knowledge share were affected by changes in ecological risk 
(Figure 4, Box H1). For the second set of hypotheses the author explored the relationships 
between trustworthiness and trust, trust and individual perceived risk, trust and willingness to 
knowledge share, and finally the relationship between individual perceived risk and willingness 
to knowledge share (Figure 4, Box H2).  
  




Figure 4 Qualitative Data Analysis Process 
  
1. Interviews conducted and recorded 
2. Interviews transcribed 
3. Transcriptions uploaded to NVIVO 
4. Inter-rater reliability established at 90% 
5. All 263 pages of transcription analyzed for 51 instances of knowledge sharing 
6. Knowledge sharing instances selected for individual-organization pattern of sharing 
7. trustworthiness, trust, individual perceived risk, and willingness to knowledge share are 
identified 
H1: Explored how 
the model was 
affected by 
ecological risk 
H2: Explored the 
proposed relationship in 
the model  





4.1 Effect of Ecological Risk on Willingness to Knowledge Share 
 The impact of ecological risk on willingness to knowledge share was explored using both 
interview and survey data. Results from a repeated measures ANOVA exhibited a significant 
difference in willingness to knowledge share over the course of the three treatments 
F[1,40]=22.278, p<.001, MSE = .265. A paired samples t-test was then conducted to explore 
which treatment significant differentials occurred. The paired samples t-test revealed that there 
was not a significant difference in the scores for willingness to knowledge share T1 (M=4.6, 
SD=.50) and willingness to knowledge share T2 (M=4.4, SD=0.61); t(43)=2.108, p=.041. There 
was a significant difference in the scores for willingness to knowledge share T2 (M=4.4, 
SD=0.61) and willingness to knowledge share T3 (M=4.0, SD=0.82); t(43)=4.583, p<.001. 
Finally, there was a significant difference in the scores for willingness to knowledge share T1 
(M=4.6, SD=0.50) and willingness to knowledge share T3 (M= 4.0, SD=0.82); t(44)=5.389, 
p<.001. The significant difference found in the paired samples t-test can be easily understood 
when looking at the within subjects mean differential (figure 5). The within subject mean 
differential form T1 vs. T2 is 0.10, from T2 VS. T3 is 0.43 and finally, the within subject mean 
differential from T1 vs. T3 is 0.50. The differential in within subject mean scores exhibits that 
the treatment is influencing the respondents when comparing against the third treatment (high 
ecological risk). The within subject mean scores highlight that when ecological risk is high, 
willingness to knowledge share dramatically decreases.  





































Within Subject Mean Differential 
Figure 5: Effect of Ecological Risk on Willingness to Knowledge Share  
Note T1- treatment 1, T2- treatment 2, T3- treatment 3 
Within Mean Subject Differential can range from 0-4 




The interviews support the survey data in reflecting that ecological risk and willingness 
to knowledge share are inversely related. During the interview participants talked about how 
knowledge sharing is important but there is a balance between sharing enough and sharing too 
much. Participants felt that sharing information about knowledge high in ecological risk might 
cross the line of sharing too much. One interview participant went on to say,  
 
“I think…from my perspective the idea of data management is obviously…important 
for sharing information over time. So that people [land managers] can have snap 
shots of projects and know a little bit about what happened in the past to help them 
[land mangers] inform the future and, then um help us [the organization] not make 
bad decisions because we just don’t know enough… I think the rub is how do you do 
that [knowledge share] at the same time not risking your conservation resources by 
making the information so easily available at the finger tips that people with 
nefarious ideas can go out and look for them.  
 
The comments above draw out that anytime knowledge high in ecological risk is shared the 
chance of “nefarious” use is possible, even when the knowledge sharing occurs within the 
organization. Multiple times participants brought out that they were concerned that people from 
within the organization would misuse knowledge high in ecological risk. One participant 
discussed the time when the organization’s police force misused knowledge high in ecological 
risk, which led to further damage to the resource. When asked about the prospects of sharing the 
misused knowledge again the participant went onto say, 
 




“Unfortunately, my sharing of information caused further damage to a natural 
area. This outcome makes me less likely to share… in the future. Going forward, I 
will not share maps of unauthorized trails. Instead, I will share general locations 
of where violations occur. I think this will make it more difficult for 
[organization] police to find violators and fix the problem [trail damage in an 
area high in ecological risk]…It [the knowledge] is property of the forest 
preserve district. I generated it [the knowledge] during work using forest preserve 
district resources. The forest preserve district owns it [the knowledge]. I will 
never share it unless I am forced to and I might actually (pause) I would try to 
destroy it if I knew someone wanted it… I would delete it before letting someone 
have it.” 
 
The intense reaction to the protection of ecological resources shown by the participant 
was unique to knowledge high in ecological risk. Similar reactions were not found when 
discussing knowledge that had low to moderate ecological risk. The participants past negative 
experience has left the participant less likely to share knowledge high in ecological risk in the 
future. The participant explains that when sharing knowledge high in ecological risk goes wrong 
this has a long-lasting impact. The poor experience builds a strong feedback loop that prevent 
future knowledge sharing from occurring.  
4.2: Effect of Ecological Risk on Trust 
The effect of ecological risk on trust was explored using both survey and interview data. 
Using repeated measures ANOVA survey data showed that there was a significant difference in 
trust over the course of the three treatments F (1,40) =16.61, p<.001, MSE = .395. A paired 




samples t-test was then conducted to assess whether there was a significant decrease in trust 
across the treatments. The paired samples t-test exhibited that there was not a significant 
difference between T1 (M=3.8, SD=0.87) and T2 (M=3.7, SD=0.82); t(43) =.408, p=.685. There 
was a significant difference between trust T2 (M=3.7, SD=0.82) and T3 (M=3.2, SD=0.99); 
t(43)=4.414; p<.001. Finally, there was a significant difference between T1 (M=3.8, SD=0.87) 
and T3 (M=3.2, SD=0.99); t(44) =4.511, p<.001. 
The significant difference between treatment groups that was found in the paired samples 
t-test was also observed through a depiction of within subject mean differential. The within 
subject mean differential from T1 vs. T2 is 0.03, T2 vs. T3 is 0.53 and from T1 vs. T3 is 0.58. 
This shows that respondents feel noticeably different when interacting with T3 (high ecological 
risk).






































Figure 6 Effect of Ecological Risk on Trust 
Note: T1- treatment 1, T2- treatment 2, T3- treatment 3  











During the interviews, the idea of trust did not get brought up when discussions were 
directed at low and moderate ecological risk. However, as the topic focused on situations of high 
ecological risk, such as threatened and endangered species and rare archeological sites problems 
with trust were brought up by participants. In an interview with a senior staff member, concerns 
for trust in the case of high ecological risk were evident, including being aware that all staff 
members would be concerned about the risk. The participant acknowledged that trust is an 
important part of individual staff members deciding whether to share knowledge that is high in 
ecological risk, as indicated in the following excerpt: “I would say there is a certain trust factor 
with sharing sensitive information” The participant indicates that it was “natural” for others to be 
concerned about the “trust factor” when deciding to share knowledge high in ecological risk. The 
need for trust was never mentioned by this participant when talking about sharing knowledge 
that is low or moderate in ecological risk. Trust being brought up more when high ecological risk 
topics where discussed signals that trust is an issue at the high ecological risk level, and likely 
not isolated to this participant.  
4.3 Effect of Ecological Risk on Individual Perceived Risk 
The impacts of ecological risk on individual perceived risk was explored using both 
survey and interview data. Using repeated measures ANOVA, survey data exhibited a significant 
difference in individual perceived risk over the course of the three treatments F (1,40) =76.82, 
p<.001, MSE = .079. A paired samples t-test was conducted to see at which treatment level 
individual perceived risk was effected. Paired samples t-test showed there was not a significant 
difference in the scores for individual perceived risk T1 (M=.98, SD=.47.) and individual 
perceived risk T2 (M=.98, SD=.49.); t (43) =.000, p=1.000. There was a significant difference in 




the scores for individual perceived risk T2 (M=.98, SD=.49) and individual perceived risk T3 
(M=1.5, SD=.74); t(43)=-10.446; p<.001. Finally, there was a significant difference in the scores 
for individual perceived risk T1 (M=.98, SD=.47) and individual perceived risk T3 (M=1.5, 
SD=.74); t(42) =-8.270, p<.001. The significant difference found in the paired samples t-test can 
be easily understood when looking at the within subjects mean differential (figure 7). The within 
subject mean differential from T1 vs. T2 is -0.008, from T2 vs. T3 is -0.51 and finally from T1 
vs. T3 is -0.47. Based off the within subject mean scores it is apparent that interacting with 
knowledge high in ecological risk increases individual perceived risk.  
 



































Within Subject Mean Differential 
Figure 7 Effect of Ecological Risk on Individual Perceived Risk  
Note: T1- treatment 1, T2- treatment 2, T3- treatment 3 
Within Mean Subject Differential can range from 0-4 
 
 





The analysis of interview transcripts supported the findings from the survey research. 
During the interview, it was brought up how possessing knowledge high in ecological risk gives 
people status with the organization. Participants equated “knowledge is power.” It is 
noteworthy, though that participants only projected the behavior of holding onto knowledge 
high in ecological risk onto other individuals. Over the course of the interviews, no participant 
acknowledged that they themselves hold onto knowledge high in ecological risk as a strategy to 
gain power. During the interviews participants discussed:  
“Knowledge is power. In some cases, maybe [you] don’t want folks to know a 
particular sensitive plant or animal species [high ecological risk knowledge] is 
out there on a particular site? Allows them [the individual] to control the flow of 
information? Allows them [the individual] to ‘need’ to be involved in a certain 
project rather than just hand over a file. 
 
The participant describes individuals as holding onto knowledge, such as threatened and 
endangered plant or animal species, examples of high ecological risk knowledge, to gain power 
and control. The description from the participant was echoed by other interviewees. All 
interview participants projected the behavior of holding onto high ecological risk knowledge to 
gain power onto others. This finding shows that individual perceived risk is higher when dealing 
with knowledge higher in ecological risk. 
4.4 Relationship between Trustworthiness and Trust 
 The relationship between trustworthiness and trust was examined using interview data. It 
is expected that as trustworthiness increases, trust will increase. Conversely, if trustworthiness 




decreases, trust will decrease. Trustworthiness is a concept based off three subdomains: ability, 
benevolence, and integrity. Over the course of the interviews, the organization wide knowledge 
system was frequently mentioned by participants. Many participants talked about how FPCC 
technology systems fails often fail and valuable knowledge is lost. When technological systems 
crash and valuable knowledge is lost the perceived ability of the organization to handle 
knowledge goes down. When the organization does not invest in the knowledge system, the 
benevolence of the organization goes down because individuals perceive the organization might 
not have the intention to care for valuable ecological knowledge. Likewise, when the 
organization does not invest in the knowledge system, the integrity of the organization goes 
down because the organization is perceived as not caring about its institutional knowledge. The 
above-mentioned findings highlight how all three domains of trustworthiness were recognized in 
the interview portion of the study. All three aspects of trustworthiness (ability, benevolence, and 
integrity) are supported by this study as crucial to building a trustworthy relationship. 
Under the current leadership of FPCC, investments in the knowledge system has 
increased dramatically. Participants have taken notice in the organizations investment and the 
trustworthiness of the organization has increased. One participant indicates that the organization 
recognized the concerns we all had of the knowledge system and has acted to address it: 
 
“So, the organization recognized this issue [of strengthening the FPCC 
knowledge system] and said we know this is something we have got to work on 
and, so we’ve come a long way as a whole organization and they [the 
organization] are very supportive of that type of work. 
 




With leadership recognizing the shortcomings of the organization, individuals are more likely to 
perceive the organization as being trustworthy. The participant acknowledged that the 
organizations leadership is aware of the past failings of the knowledge system. Not only does the 
organization recognize the issue, but acting to rectify the problems posed by the knowledge 
system. Moving forward an investment in the knowledge system shows that the organization 
cares about recording and protecting valuable ecological knowledge. The investment in the 
knowledge system has the potential to greatly improve the trustworthiness of the organization 
which, in turn, could lead to increased likelihood of an individual trusting the organization with 
ecological knowledge.  
However, the organization can also engage in actions that hurt its trustworthiness with 
employees. During the interviews, it was brought out that the organization hired someone on 
staff who has been a known poacher. The organization hiring someone who was a known 
poacher was extremely alarming and incited a high level of frustration. An action like the hiring 
of a known poacher shows the organization might not have the ability to manage and hire a staff 
that truly cares about the ecological health of the forest preserve holdings. The hiring of a 
poacher made the interview participant question the benevolence of the organization, that is, 
does the FPCC really care about protecting ecological resources? Finally, this hire made 
individuals question the integrity of the organization. Principally all interview participants felt 
that poaching is an extremely serious offense that would disqualify someone from ever working 
in the field of natural resources. However, the organization, in the participant’s opinion, is 
obviously comfortable with poachers working for the forest preserve. The participant expressed 
concern that such a hire has consequences. One such consequence is that staff members who 




view poaching as a serious issue will be unwilling to trust the organization with valuable 
ecological knowledge. 
 
A volunteer was hired on as staff in another department. This person has been 
caught poaching seed, so I know not to share any information with that person 
about rare plant locations. If information is freely shared throughout the 
organization, I worry that person will use it to poach more seed. When rare plants 
show up in new locations, it can be tough to determine if the new populations are 
the natural result of restoration work or artificial introductions by well-meaning 
stewards. Also, seed poaching can reduce remaining populations of rare plants. 
 
The participant expresses worry about what hiring a known poacher means to sharing 
knowledge throughout the organization. The participant worries that if valuable ecological 
knowledge is distributed widely throughout the organization it will be used to harm resources. 
The feeling expressed by the participant relates to trust, in that trust is the willingness to be 
vulnerable to the actions of another party with hope of gaining something in return. The 
participant does not want to trust the organization with knowledge that will make them 
vulnerable because they perceive the organization to be untrustworthy. The situation described 
showcases how a decrease in trustworthiness is related to a decrease in likelihood that a trusting 
relationship will be established.  
4.5 Relationship between Trust and Individual Perceived Risk 
 When trust increases, it is expected that individual perceived risk will decrease. Both 
survey and interview data was used to explore the relationship between trust and individual 




perceived risk. It was hypothesized that as trust increases, individual perceived risk would 
decrease. A Pearson’s Correlation analyzed the relationship between trust and individual 
perceived risk. It was found that there was a significant negative relationship between trust and 
individual perceived risk (r = -.38, p= 0.014) (figure 8). The negative relationship supports the 
idea that as trust increases individual perceived risk decreases. The negative relationship between 
trust and individual perceived risk is also supported by the interviews.  






























Relationship Between Trust and Individual Percieved Risk
Figure 8 Relationship between Trust and Individual Perceived Risk 
Note: Individual Perceived Risk and Trust ranges from 0-5 





 During the interviews, it became evident that individuals withheld knowledge to gain 
status within the organization. Withholding knowledge to gain status in the organization shows 
an unwillingness to be vulnerable to the organization, and ultimately speaks to a lack of trust. 
Participants spoke to the relationship between trust in the organization and individual perceived 
risk. It was expressed that people who had low trust in the organization also felt that they 
individually were at risk. When asked about people holding on to knowledge to try and gain 
power within the organization, a participant responded by saying, “I think that happens all the 
time, I think it happens all the time.” When asked why people would behave this way the 
participant went onto say, “I think job security is a big thing um hmm.” The participant points 
out that people hold onto knowledge to try and gain power and the main reason for doing so is to 
improve their job security. The dialogue highlighted that when people lack trust in the 
organization they perceive individual risk to be higher. The participant suggests that some 
individuals might not be willing to make themselves vulnerable to the organization, articulating 
that individuals worry that they would lose the power if they share valuable ecological 
knowledge.  
4.6 Relationship between Individual Perceived Risk and Willingness to Knowledge Share 
 Both survey and interview data were used to explore the relationship between individual 
perceived risk and willingness to knowledge share. A Pearson’s correlation analyzed the 
relationship between individual perceived risk and willingness to knowledge share. No 
significant relationship between individual perceived risk and willingness to knowledge share 
was found (r = -.036, p = .819) (figure 9). However, the statistical finding detected a small effect 
supporting a negative interaction between individual perceived risk and willingness to 




knowledge share. Interview data builds on this negative relationship. Interviews showed a 
negative relationship between individual perceived risk and willingness to knowledge share 































Relationship between Individual Perceived Risk and Willingness to Knowledge Share
Figure 9 Relationship between Individual Perceived Risk and Willingness to Knowledge Share 
Note: Willingness to Knowledge Share and Individual Perceived Risk ranges from 0-5 





 Interview data found a negative relationship between individual perceived risk and 
willingness to knowledge share. Interview participants brought out the idea that “knowledge is 
power”. By holding onto knowledge, individuals can gain power. If one has more power they are 
more apt to be utilized for important projects, given pay raises, and retain employment with the 
organization. By gaining power one gains status within the organization and reduces their 
individual perceived risk. If one can gain power by not sharing knowledge that supports the 
negative relationship between individual perceived risk and willingness to knowledge share. 
During a conversation one participant said, 
 
“You know knowledge is power and so some people may say oh I am not going to 
give you that information because now you got to come to me… I am sure there is 
some stuff out there that would be good for us to have in a file or in this database 
that maybe we don’t have. 
 
With people in the organization needing to come to the person holding onto the 
knowledge they gain value. With a value added the person who hoards knowledge puts 
themselves at a reduced risk of being seen as replaceable. Interview participants 
highlighted that sharing knowledge high and ecological risk can affect one’s status in the 
organization. If an individual gives away too much knowledge high in ecological risk 
they can become non-essential on projects.  
4.7 Relationship between Trust and Willingness to Knowledge Share 




 Interview and survey data were used to examine the relationship between trust and 
willingness to knowledge share. A Pearson’s Correlation was used to analyze the relationship. 
Based on the results of the study no significant relationship between trust and willingness to 
knowledge share was found (r = .170, p = .277) (figure 10). It is worth noting that a positive 
relationship between trust and willingness to knowledge share was found however, no significant 
relationship was supported. Interview data builds on the positive relationship between trust and 
willingness to knowledge share. 


































Relationship Between Trust and Willingness to Knowledge Share
Figure 10 Relationship between Trust and Willingness to Knowledge Share  
Note: Individual Perceived Risk and Trust range from 0-5 





 Interview participants discussed that sharing knowledge high in ecological risk is an 
important part of effectively managing the FPCC parks and preserves. The participant speaks to 
an individual need to trust the organization and wanting to protect valuable knowledge. It was 
felt that the organization does not want to broadcast knowledge high in ecological risk. This 
participant speaks to the rewards of knowledge sharing and recognizes that knowledge sharing is 
the best thing for the resource. 
 
“I think that it is really important that internally we have to be able to talk about 
where things are and how to protect them and, have a plan and you know the 
organization is not going to broadcast it [knowledge high in ecological risk] we 
are not going to put it [knowledge high in ecological risk] on the website you 
know.” 
 
The participant gives insight into what individuals think when deciding to share knowledge high 
in ecological risk. This insight supports a positive relationship between trust and willingness to 
knowledge share. Staff members worry about knowledge high in ecological risk may fall into the 
wrong hands. One participant advocated that a certain level of trust needs to exist between the 
individual and the organization. Individuals need to trust that the organization is not going to do 
something nefarious like put knowledge high in ecological risk on the organization website. The 
context for this comment was to ensure that resources of high ecological value can be protected.  
 
 




Table 4 Study Results 
Hypothesis Result 




H1b: As ecological risk increases; trust will decrease 
 
Supported 
H1c: As ecological risk increases; individual risk will increase 
 
Supported 
H2a: As trustworthiness increases; trust increases 
 
Supported 
H2b: As trust increases; individual perceived risk decreases 
 
Supported 













5. Discussion  
In this study, I observed support for the impact of ecological risk on the model for 
knowledge sharing in ecological restoration. The survey analysis utilized within subject 
differential allowing for stronger causal inferences to be made. The use of within subject 
differential exhibits that the survey treatment affected the responses given by the respondents. 
Furthermore, the findings from the interviews supported that as ecological risk increases, trust 
and willingness to knowledge share goes down, and individual perceived risk goes up. Findings 
from the study provide empirical evidence that ecological risk impacts one’s willingness to 
knowledge share (See Figure 11). Ecological risk deals with both the likelihood and amount of 
ecological damage that could occur. The findings from this study are congruent with past 
literature. For example, Schoorman et al. (2007) found support for the role of context affecting 
trust and the eventual outcomes that come from trusting relationships. The results from the study 
support that the amount of ecological risk in the knowledge being shared is considered when 
deciding whether to engage in knowledge sharing behavior (See Figure 5).  
Limited support was found connecting the relationship between trustworthiness, trust, 
individual perceived risk, and willingness to knowledge share. Further bolstering the survey 
findings are the interviews indicating a relationship between trustworthiness, trust, individual 
perceived risk, and willingness to knowledge. Because of the supportive findings from the 
interviews, future research would be warranted to further substantiate the relationship between 
trust and individual perceived risk with willingness to knowledge share. 
Two unique secondary findings that emerged from this study were the impacts that power 
and the three-pronged organizational mission have on willingness to knowledge share. Both 
concepts emerged during the interviews and these findings were complemented by results of the 




survey. Without the use of a mixed method design based on complementarity, these findings 
would not have been possible. 
At the top of Figure 11 the risk presented by each prong of the organizational mission is 
represented. This was added to the model based off findings from the study that highlighted the 
importance of the three prong mission. With each prong of the mission comes risk to that aspect 
of the mission. The green and yellow figures in Figure 11 exhibit the impact that ecological risk 
has on the model for knowledge sharing in ecological restoration when knowledge sharing 
occurs between the individual and the organization.  
  





Figure 11: Findings from the model for knowledge sharing in ecological restoration 
 
  





5.1 Value Added from Mixed Methods 
The utilization of a mixed method design allowed for findings that otherwise would not 
have been possible. Both elements of complementarity and expansion allowed for detailed 
findings. Survey results showed statistical evidence supporting the effect of ecological risk on 
the model for knowledge sharing in ecological restoration; while at the same time finding limited 
support for the relationships within the model. The interviews provided the necessary details to 
make sense of the survey findings. Interview findings found support for both sets of hypotheses, 
exhibiting the effects of ecological risk and the relationships of the model for knowledge sharing 
in ecological restoration. Most notably the interviews revealed the impact that power and the 
three pronged mission were having on knowledge sharing in the FPCC. 
 The purpose of complementarity is to have two different methodologies explore the same 
concepts. By doing this, the research hopes to find details that make sense of the study. Two 
important details that emerged from the use of complementarity were the concept of power and 
the effect of the three pronged mission. From the survey, it was exhibited that individual 
perceived risk was affected by ecological risk. However, it was not until the interviews were 
analyzed that it was revealed that individuals utilized knowledge high in ecological risk to gain 
power and status within the organization. Similar results occurred with the findings dealing with 
the three pronged mission. The survey exhibited that trust was significantly impacted by 
ecological risk. From the interviews, it was found that the three pronged mission of the 
organization impacted trustworthiness and trust with the organization. Having trust in the 
organization presented a noticeable impact when it came to sharing knowledge high in ecological 
risk.  




The study also used the mixed method purpose of expansion. Expansion utilizes one 
method to explore concepts otherwise not explored by the other method. In the case of this study, 
the interview was used to expand to concepts such as trustworthiness and the feedback loop. 
From this expansion portion of the study, support was found that trustworthiness impacts trust; 
also that a feedback loop exists in the model for knowledge sharing in ecological restoration.  
 Without the use of mixed methods, the findings of the study would have been incomplete. 
Both methodologies have unique characteristics that allow for different concepts to be explored. 
The ability to explore different concepts gives credence to the using complementing 
methodologies. The findings from the survey support the findings from the interview and vice 
versa.  
5.2 Power 
From the empirical evidence in the study, the concept of power was brought to attention. 
Interview participants felt that if an individual possessed knowledge high in ecological risk, this 
gave them status in the organization, thus giving them power. With high status in the 
organization, individuals had a lower individual perceived risk. If an individual has high status 
they are often a valued member of the organization, which makes it hard to not include them on 
important decision-making processes. With the high status came power, it was felt that power 
was a vehicle in which one could ameliorate individual perceived risk.  
 It is worth noting that possessing knowledge that is low to moderate in ecological risk did 
not give individuals power within the organization. It was found that only possessing knowledge 
high in ecological risk was a way to keep from losing power. This finding was complemented by 
the survey findings. Survey findings exhibited that individual perceived risk significantly 
increases when ecological risk increases. Sharing knowledge high in ecological risk reduces 




someone’s power within the organization, thus, putting the individuals at risk of being disposable 
on certain restoration projects.  
5.3 Three Pronged Mission 
Over the course of environmental history conservationist have struggled greatly with the 
relationship between humans and the eco-system. John Muir and other preservationists insisted 
that the United States distinguish itself by protecting natural landscapes from human exploitation 
in a way that preserved their scenic beauty (Runte 1979; Nash 2014). Gifford Pinchot and the 
wise-use movement advocated that humans should utilize resources in a responsible manner 
while still extracting resources for economic gain (Pinchot 1947). Aldo Leopold advocated for a 
middle ground between preservation and wise-use (Leopold 1886-1948). He believed that some 
land needs to be set aside for preservation while other areas should be utilized by humans for 
economic gain (Leopold 1886-1948). Restoration is built on the idea that humans have the 
capacity to alter the landscape in a positive manner (Hobbs & Harris 2001). A commonality 
across these philosophies is that relationships between humans and nature are beneficial and 
given to being managed.  
The human-nature relationship dictates that public land management agencies often 
spend time dealing with human use problems as well as ecological and biophysical issues. 
During the study, it became clear that the FPCC developed a three pronged mission that focuses 
on conservation, education, and recreation. An approach like the FPCC’s is common among 
public land management agencies. The National Park Service (NPS) has a dual mandate, which 
states the organization needs to preserve nature while allowing the land to be enjoyed by the 
people. Much like the FPCC, the NPS struggles with tension inherent in their mission. For the 
FPCC, the conservation staff acknowledged the importance of recreation and education for 




engaging the community to build interest for ecological resources. Despite this acknowledgment, 
conservation staff, whose work mainly focuses on restoration spoke to a need for the 
organization to prioritize expending time and resources on restoration work. Conservation staff 
felt strongly about protecting resources that they were tasked to care for. The strong feelings held 
by the conservation staff was coupled with concern that efforts spent on education and recreation 
were competing with conservation work. Furthermore, conservation staff expressed that 
individuals from other parts of the organization did not understand what it meant to protect a 
resource. During the interviews, individuals focused on the conservation mission expressed that 
most people at the organization "don't understand the issues… and what it means to damage a 
natural area". The viewpoint that resources should only be spent on conservation appeared to 
create tension within the organization. One staff member explained that s/he was only friendly to 
people who are focused on conservation work. There appeared to be an underlying feeling that 
not all members of the organization are working toward the same goal.  
The perception of how the three pronged mission of the organization is carried out 
affected the perceived trustworthiness of the organization. To bolster trustworthiness, it will be 
important for public land management agencies to emphasize how all three prongs of the mission 
build off one another. Numerous studies have shown that outdoor based education and recreation 
lead to pro-environmental behavior (Steg & Vlek 2009; Larson, Whiting & Green 2011). By 
engaging the citizenry, this can allow for more money, political power, and public interest to be 
directed to landscape restoration. The organization can hope to improve its trustworthiness by 
effectively showing how all three prongs of the organization's mission assist in the management 
and improvement of FPCC holdings. 
5.4 Management Implications 




FPCC and numerous other public land management agencies deal with the balancing act 
between human and ecological needs. Part of dealing with ecological needs is developing a 
knowledge sharing system that build on lessons learned from prior land management work. In 
ecological restoration, an essential part of the aftercare phase (Figure 1 Box 4) of restoration is to 
do an analysis of past work so that future projects can be better informed (Tongway & Ludwig 
2011).  
Public land management agencies have invested in technology that helps with the 
storage, organization, and distribution of knowledge. However, an investment in technology 
alone will not facilitate a functional knowledge sharing system. Findings from this study 
supports that human elements are also an important aspect of intra-organizational knowledge 
sharing. As the knowledge being shared increases in ecological risk the willingness to knowledge 
share, trust, and individual perceived risk are all significantly affected. These findings support 
that public land management agencies need to ameliorate the impact of ecological risk on 
knowledge sharing if they want to maintain a efficiency in their operations and restoration work.  
The effect of ecological risk can be tempered by bolstering the perception of 
trustworthiness the organization has with its individual members. Trustworthiness is composed 
of three aspects ability, benevolence, and integrity (Mayer et al. 1995; Jiang et al. 2016; Frazier 
et al. 2015; Lamertz & Bhave 2017). Public land management agencies that invest in secure 
computer systems will be perceived to have the ability to handle knowledge high in ecological 
risk. If an organization engaged individual employees and managed ecological resources based 
off a set of shared values the organization would be thought of as having benevolence. Most of 
all public land management agencies that stick to their principle mission statement even in 
challenging times would be thought to have high amounts of integrity. 




The development of organizational trustworthiness is important because being perceived 
as trustworthy leads to trusting relationships. The need for trust is important when sharing 
knowledge high in ecological risk. Results from the interview portion of the study support that if 
an organization establishes itself as trustworthy, trust will increase. With an increase in trust, 
willingness to knowledge share will increase even in a high ecological risk context.  
There are numerous strategies that will foster trustworthiness within land management 
agencies. Organizations could employ several of these strategies at one time to enhance their 
relationship with their own staff members. Having an organization wide newsletter that informs 
the individuals of the organization about current projects that deal with all part of the agency’s 
mission would be helpful. With the FPCC having a three-pronged mission, the newsletter could 
champion all three aspects of its mission with inspiring stories related to recreation, education 
and conservation. By developing stories of staff members who’s portfolio cuts across the three 
prongs of the mission statement, others may come to appreciate the complexity of the various 
goals of the organization. Beyond the use of an informational newsletter public land management 
agencies can incentivize individuals to work across boundaries. Having awards that recognize 
work that encompass the complete mission of the organization is a way to champion and build 
ownership of the entire mission statement Actions like the ones mentioned above signal to 
individuals that this is how things are done around here and has the potential to bolster the 
perceived trustworthiness of the organization (Six & Sorge 2008). 
Beyond focusing on trustworthiness public land management agencies should utilize a 
phasic model while implementing a knowledge sharing system. The purpose of a phasic model 
would be to slowly introduce the concepts of knowledge sharing so to avoid overwhelming 
individuals but at the same time constantly advancing toward an end goal. Because knowledge 




sharing decreases with increasing ecological risk, a phasic implementation process for the 
information system could begin with low risk knowledge. In other words, launch the information 
system in the first year with information that is low ecological risk. An important goal of this 
first year would be to engage all staff members to work with one another, come to know and 
depend on one another’s information, and to clarify any technical problems with using the 
system. Presumably trust would increase with the first phase and if so, the second phase would 
launched with information that is moderate in ecological risk. Because staff members have a 
working relationship with each other from the first phase, the second phase would be a time for 
an organization to grow in terms of gaining trust from staff members. Holding workshops on use 
of the information system would be worthwhile to clarify any issues and immediately address 
any concerns staff had regarding risk or misuse of information.   
Knowledge sharing can be complex and barriers to knowledge sharing can be various. 
Certain members of the organization could avoid knowledge sharing because of a lack of 
knowledge on how to use the technological system. Other individuals in the organization might 
avoid using the system because they find the knowledge sharing system ineffective. By using a 
phasic model technical issues can be addressed using knowledge that is low to moderate in 
ecological risk. A phasic model technique is currently being utilized by the FPCC. As individuals 
in the organization participate in the system in a gradually increasing phase-in, trust in the 
system can be built and the value of knowledge sharing is realized.  
By bolstering trust and using a phasic model of implementation the public land 
management agency can hope to develop a comprehensive knowledge sharing system. 
Development of a comprehensive ecological knowledge sharing system is extremely valuable to 
restoration. Restoration depends on a cumulative buildup of knowledge (Figure 1). Public land 




management agencies perceived as trustworthy by their staff will more effectively conduct 
ecological restoration than those who are not. 
5.5 Future Studies/Limitations 
In the survey portion of the study, the findings on the second set of hypotheses are 
incongruent with the findings from the interview. Reasons for the lack of congruence in the 
findings led to some of the limitations of the study. One limitation was that each measurement 
was based off a two-item scale. The scales used were adapted from a wide set of literatures 
utilizing research from various fields. For these reasons, the reliability of the scales may be an 
issue. 
Moreover, the survey asked respondents to answer about how they would behave in the 
prescribed situations. During the interview, participants could dictate the situations, often pulling 
from lived experiences. While describing these lived experiences participants talked about how 
they felt others would behave in certain situations. This differential in the way respondents 
interpreted and responded to the questions could have led to the differing results. Based on the 
findings from the study, it would be wise to study the effectiveness of the model for conservation 
organizations in the future. The evidence on the second set of hypotheses is inconclusive and a 
study that can address some of the previously mentioned limitations found through initiation will 
be poised to give a more conclusive finding. 
Another limiting factor of this study was the small sample size. With a small sample size, 
it is hard to find significant results (Rosenthal & Rosnow 2008). Significance is based off sample 
size and effect size (Rosenthal & Rosnow 2008). Meaning that with a small sample size in this 
study an extremely large effect size was needed to find significant results. If a future study was 
able to obtain a larger population from which to sample it could lead to significant findings that 




would differ with the current insignificant statistical findings. It is also worth noting that even 
with the small sample size, ecological risk significantly affected all aspects of the model for 
knowledge sharing in ecological restoration. Signaling that ecological risk has an extremely large 
effect on the model (Rosenthal & Rosnow 2008) (See Figures 5-7).  
Furthermore, the scope of this study also created limitations. I only focused on the 
relationship between the individual and the organization. Institutions have three different levels 
of functioning: the individual, team, and organizational (Fulmer & Gelfand 2012; Schoorman et 
al. 2007; Brasier et al. 2017). During the in person interviews, participants had a tough time 
separating out the individual, team, and organizational levels. Participants would often associate 
the behavior of individuals with the team and organization that they belong to, which means that 
the behavior of one individual could create a stereotype of the team and organization that they 
belong to. Future research should explore ways to effectively study knowledge sharing 
relationships between individuals, teams, and organizations.  
Another limitation was the order effects from the treatment design. Each participant 
responded to all three treatments in the survey. The repeated interaction with the same survey 
questions over the three treatments potentially could have confounded the results, in that the 
survey participant could have still had a familiarity with the response from the previous 
treatment while responding to the next treatment on the survey. Respondents could have become 
sensitive to the changing treatments and altered their response to fit the treatment. The treatments 
were intended to address a change in ecological risk. The treatments allowed for a unique 
analysis that has not been commonly replicated in my field of research. This research design 
could provide a foundation for other researchers to build upon in hopes of crafting more studies 
that use an experimental design.  




I am also aware of my dual positionality as a researcher and research assistant for the 
INHS. Before and during my research, I was working for the INHS in cooperation with the 
FPCC to build a knowledge sharing database capable of handling knowledge high in ecological 
risk. My positionality as an employee of the INHS could have affected the responses that 
participants provided especially in both the interview and survey aspects of the study. However, 
my positionality also allowed me to interact with key members of the organization in the 
development of the survey treatments, allowing insight into the organizational structure and 
culture, made me aware of the intended goals of knowledge sharing, and provided a gateway to 
forming relationships that were critical in receiving a high response rate from the survey. 
  





The findings in this study support the concept that ecological risk has an effect on 
willingness to knowledge share. When knowledge sharing occurs in situations that are high in 
ecological risk, it is important to have quality relationships that involve trust. Improving 
knowledge sharing within a conservation organization bodes well for improving the efficiency of 
conservation organizations. Improving efficiency is vital as conservation organizations face 
increased stressors. Things such as increased weather variability induced by global climate 
change and also a growing population all increase the stresses on natural landscapes. To provide 
perspective to how population change has increased stress on an organization like the FPCC, it is 
worthwhile to mention that the organization now serves twice as many citizens than it did at its 
inception. Cook County six years before the FPCC was founded in 1910 had a population of 2.4 
million. Today the population of Cook County is 5.2 million (United States Census Bureau A 
2018; United States Census Bureau B 2018). This more than doubling of the population has 
increased the amount of demand put on the FPCC to provide recreational and educational 
opportunities to its citizens while at the same time conducting conservation work on its holding   
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